Yield and its components traits of rice varieties were studied to estimate the relationship between grain yield and its components. Sixty rice genotypes were used in this research. A field experiment was conducted in a randomized complete block design with three replications at Sakha Agricultural Research Station, Kafr elsheikh, Egypt during 2017 and 2018 seasons. The results revealed that the Giza 178, GZ 9399-4-1-1-3-2-2 and Giza 177 exhibited the highest values of no.of filled grains panicle -1 and grain yield t/ha. The mean square analysis for the rice genotypes was highly significant for all studied traits, indicating that the differences among the rice genotypes and their traits. Chlorophyll content, flag leaf area, number of panicles plant -1 , panicle length and number of filled grains panicle -1 showed positive direct effect on grain yield, while, rest of traits showed negative effect on grain yield. This indicates that more number of filled grains panicle -1 is a highly reliable component of grain yield. Another important character with direct effect on grain yield is number of panicles plant -1 and flag leaf area which showed positive direct effect on grain yield. Hence, number of panicles and filled grains panicle -1 should be given a prior attention in rice improvement program because of their major influence on yield. Highly significant and positive correlations were found between grain yield and each of no.of panicles plant -1 , panicle length, no.of filled grains panicle -1 and 1000-grain weight.
INTRODUCTION
Grain yield is one of a quantative complex trait in rice, several agronomic and morpho-physiological traits affected on grain yield. Yield and its components traits are correlated with each other and exhibited a close relationship and highly affected by environmental factors (Prasad et al., 2001) . To Maximizing the grain yield in rice can be achieved according to the degree of associated of plant traits as well as on its importance and nature of variation among them (Zahid et al., 2006) . Identifying the correlation coefficient will help the rice breeder in the selection where the path coefficient analysis including direct and indirect matrix in addition to correlation is a more meaningful way to improving the selection in plant breeding (Mohsin et al., 2009) . Path coefficient analysis is a statistical tool to improve grain yield in crops developed by (Wright 1921) . The importance of path analysis is that partitioning of the correlation coefficient into its components; the first component is path coefficient that measures the direct effect of a predictor variable upon its response variable, the second component being the indirect effect of a predictor variable on the response variable through other predictor variables (Dewey and Lu 1959) . In crops, path analysis has been used by plant breeders to assist in identifying traits that are useful as selection criteria to improve crop yield (Samonte et al., 1998 and Ezeaku and Mohammed 2006) . Several scientists in different crops were studied the correlation coefficient into its components of direct and indirect (Surek and Beser 2003) . The rice breeders used the path coefficient analysis to estimate the traits that are desirable in the selection to improve the grain yield (Milligan et al., 1990) .
The present investigation aimed to study of the direct and indirect contribution of the plant characteristics to grain yield through path analysis and correlation coefficient
MATERIALS AND METHODS
This research work was carried out at the experimental farm of Sakha Agricultural Research Station, kafr elsheikh, Egypt during 2017 and 2018 rice seasons. Sixty rice genotypes having a wide range of variability among them in their morphological and agronomical traits were evaluated. Randomized complete block design with three replications was used in the both seasons. All rice genotypes were subjected to water deficit for 10 days to test their performance under water shortage. The plant characteristics, i.e., chlorophyll content, leaf rolling, leaf drying score, canopy temperature, plant height, no.of panicles plant -1 , panicle length, no.of filled grains panicle -1 and grain yield t/ha., were measured according to (IRRI, 2012) . Analysis of variance was conducted for each season according to (Snedecor and Cochran 1967) . Error variances from separate analysis of the data were tested for homogeneity using Bartletts test (Bartllett, 1937) . Data over the two seasons were analyzed according to. Phenotypic (PCV) and genotypic (GCV) coefficient of variability were estimated according to the method of (Borton 1952). The expected genetic advance from selection (g) for the studied plant characteristics as well as the phenotypic correlation between any pairs of traits was calculated according to (Johnson et al., 1955) . Path analysis was calculated according to (Dewey and Lu 1959) .
Combined analysis of variance was used (after performing homogeneity test) to estimate the genotypic variance (2 g), environmental variance (2 e), genotypic x environmental variance (2 gy), phenotypic variance (2 ph), genotypic (GCV), phenotypic (PCV) coefficient of variation components.
RESULTS AND DISCUSSION

Mean performance:
Data in Table 1 indicated that the rice genotypes WAB880-1-38-P2-HB, WAB964-B-3A1-2 and GZ10332-19-2-2-2 recorded the highest values of chlorophyll content in their flag leaf (47.43, 47.10 and 47.07 SPAD, respectively), While, the rice genotypes IR77734-93-2-3-2,Sena and IR84233-30-2-2 exhibited the lowest values (28.80, 28.87 and 29.52, SPAD, respectively. For drought susceptibility, leaf rolling and drying, the rice genotypes IR77734-93-2-3-2 and IR84233-30-2-2 recorded the highest values while, Giza 178 and GZ9399 recorded the lowest values, indicating that these genotypes are more tolerant to drought.
For days to 50% heading, the rice varieties WAB880-1-38-P2-HB and WAB181-18 exhibited earliness of 67.33 and 69.00 days. On the other hand, the IR79505-51-2-2-2 and AFR 453 were late 124.5 and 127.00 days, the reaming genotypes were intermediate among them. Regarding to flag leaf area, IR79505-51-2-2-2, Kitumbo and GZ9577-4-1-1 had the highest values of flag leaf with 47.66, 46.68 and 46.58 cm 2 , respectively, while, Sena rice variety recoded the lowest one 17.17 cm 2 . IR79268-44-2-1-3, Sena, IR80732-34-2-1-2 and IR78554-145-1-3-2 exhibited the highest values of leaf temperature (32.03, 30.90, 30.75 and 30.67 •c, respectively) , while, GZ9626-2-1-3-2-3 and GZ 9524-9-2-1-1-1 showed the lowest values (21.68 and 21.98 •c). Regarding to plant height, GZ 5310-20-3-3 was the shortest plants (95.40cm) while NFC-2 and Kitumbo showed the tallest plants 124.10 and 123.00 cm. Concerning to no.of panicles plant -1 , the rice varieties Giza 178 and GZ 9399-4-1-1-3-2-2 as indica/Japonica gave the highest number of panicles 22.67 and 20.53 while, Turiani and Tangulia rice genotypes showed the lowest values 6.68 and 6.67. For panicle length, AFR 453 and Supashinyanga gave the longest panicles 26.20 and 25.25cm, while Sukarisukari and Tangulia gave the short ones 17.83 and 17.58cm. Giza 178, GZ 9399-4-1-1-3-2-2 and Giza 177 exhibited the highest values of no.of filled grains panicle -1 and grain yield t/ ha .while, Sena, IR8097-20-1-2-2 and IR 72890-81-3-2-2 recorded the lowest values of no.of filled grains panicle -1 and the rice genotypes, CSR-90IR-2, Tangulia and Sindan/Lindi showed the lowest values of grain yield 2.33 and 2.38 t/ha.
Path coefficient analysis:
Path analysis including direct and indirect effects of different traits was used to investigate the inter-relationships among studied traits. The results showed that the traits, chlorophyll content, flag leaf area, number of panicles plant -1 , panicle length and number of filled grains panicle -1 showed positive direct effect on grain yield, while, rest of traits showed negative effect on grain yield Table 2 . This indicates that more number of filled grains panicle -1 is a highly reliable component of grain yield. Another important character with direct effect on grain yield is the number of panicles plant -1 and flag leaf area which showed positive direct effect on grain yield. Hence, number of panicles and filled grains panicle -1 should be given prior attention in rice improvement program because of their major influence on yield. This findings were in accordance with that of (Gaballah 2016) and (Hammoud et al 2012) , and (Panwar and Bansal 1989) who found that the number of filled grains per panicle and the number of productive tillers have the highest direct effect on grain yield. All characters had indirect effect on grain yield through other characters. So, the characters which were showing positive indirect effect on grain yield except leaf rolling, leaf drying, days to complete heading and panicle length should also be improved to enhance an improvement in grain yield. These findings are in accordance to the findings of (Hasan et al. 2010) and (Sarker et al. 2013 ).
Phenotypic correlation
Phenotypic correlation among the studied plant characteristics are shown in Table 3 .Highly significant and negative correlation was observed between chlorophyll content and each of leaf rolling, leaf drying score, no.of days to heading and canopy temperature. while, highly significant positive correlation was found between chlorophyll content and flag leaf area, plant height, no.of panicles plant -1 , grain yield, panicle length, no.of filled grains panicle -1 and 1000grain weight. Regarding to drought susceptibility, leaf rolling and leaf drying recorded the highly significant and negative correlation with each of chlorophyll content, flag leaf area, plant height, no.of panicles plant -1 , grain yield, panicle length, no.of filled grains panicle -1 and 1000-grain weight.
For correlation among yield and its components, data in Table 3 revealed highly significant and positive correlation between grain yield and each of no.of panicles plant -1 , panicle length, no.of filled grains panicle -1 and 1000-grain weight. 
Genotypic correlation
The genotypic correlation among the studied plant characteristics are presented in Table 3 . Data in Table 3 showed negative and highly significant correlation between drought susceptibility (leaf rolling and leaf drying) and flag leaf area, plant height, no.of panicles plant -1 , grain yield, panicle length, no.of filled grains panicle -1 and 1000-grain weight. While grain yield had a highly significant and positive genotypic correlation with chlorophyll content, flag leaf area and plant height.
For the genotypic correlation among grain yield and its components, data in Table 3 revealed that highly significant and positive genotypic correlation between grain yield and no.of panicles plant -1 , panicle length, no.of filled grains panicle -1 and 1000-grain weight.
Genetic parameters:
Phenotypic and genotypic coefficients of variability, heritability and genetic advance for each trait are presented in Table 4 . The rice genotypes showed a wide range of variation for all studied traits over the two seasons, where mean squares for all traits were highly significant. Thus, selection for these traits among these genotypes would be effective in all cases. Similar results were reported by (Aly et al. 1984) .The genetic coefficient of variability (G.C.V) for all studied traits ranged between 6.67 and 68.63% over the two seasons. The relatively high genetic coefficient of variability for the studied trait indicated that these traits might be more genotypically predominant and it would be possible to achieve further improvement in them. However, the phenotypic coefficient of variability was higher than the genotypic one in all studied traits, but the most portion of P.C.V was controlled by the genotypic component, less by environmental component, Table 4 . 
